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► With advances in treatment over the past
few decades, deaths related to acquired
immune deficiency syndrome (AIDS) in
human immunodeficiency virus (HIV) have
steadily decreased. However, because HIV
patients are living longer, the virus has more
time to affect organ function, leading to an
increase in associated comorbidities.(1)

► One such comorbidity is lipohypertrophy,
which causes localized abnormal fat
accumulation, mostly in the intra-abdominal
compartment.(2)

Model Parameters Analysis

References
1. Phillips AN, Neaton J, Lundgren JD. The role of HIV in serious diseases other than AIDS. AIDS Lond Engl. 2008 Nov 

30;22(18):2409–18. 
2. Lake JE, Stanley TL, Apovian CM, Bhasin S, Brown TT, Capeau J, et al. Practical Review of Recognition and 

Management of Obesity and Lipohypertrophy in Human Immunodeficiency Virus Infection. Clin Infect Dis Off Publ
Infect Dis Soc Am. 2017 May 15;64(10):1422–9. 

3. Hadigan C, Meigs JB, Corcoran C, Rietschel P, Piecuch S, Basgoz N, et al. Metabolic Abnormalities and 
Cardiovascular Disease Risk Factors in Adults with Human Immunodeficiency Virus Infection and Lipodystrophy. 
Clin Infect Dis. 2001 Jan 1;32(1):130–9. 

4. Scherzer R, Heymsfield SB, Lee D, Powderly WG, Tien PC, Bacchetti P, et al. Decreased limb muscle and increased 
central adiposity are associated with 5-year all-cause mortality in HIV infection. AIDS Lond Engl. 2011 Jul 
17;25(11):1405–14. 

5. 2018_guidelines-9.1-english.pdf [Internet]. 2019 [cited 2019 Dec 18]. Available from: 
https://www.eacsociety.org/files/2018_guidelines-9.1-english.pdf

6. Falutz J, Allas S, Mamputu J-C, Potvin D, Kotler D, Somero M, et al. Long-term safety and effects of tesamorelin, a 
growth hormone-releasing factor analogue, in HIV patients with abdominal fat accumulation. AIDS Lond Engl. 
2008 Sep 12;22(14):1719–28. 

7. Falutz J, Potvin D, Mamputu J-C, Assaad H, Zoltowska M, Michaud S-E, et al. Effects of tesamorelin, a growth 
hormone-releasing factor, in HIV-infected patients with abdominal fat accumulation: a randomized placebo-
controlled trial with a safety extension. J Acquir Immune Defic Syndr 1999. 2010 Mar;53(3):311–22. 

8. Crane H, Grunfeld C, Harrington R, Kitahata M. Lipoatrophy and lipohypertrophy are independently associated 
with hypertension. HIV Med. 2009 Sep;10(8):496–503. 

9. Friis-Møller N, Sabin CA, Weber R, d’Arminio Monforte A, El-Sadr WM, Reiss P, et al. Combination antiretroviral 
therapy and the risk of myocardial infarction. N Engl J Med. 2003 Nov 20;349(21):1993–2003. 

10. Chow FC, Regan S, Feske S, Meigs JB, Grinspoon SK, Triant VA. Comparison of Ischemic Stroke Incidence in HIV-
Infected and Non-HIV-Infected Patients in a U.S. Health Care System. J Acquir Immune Defic Syndr 1999. 2012 Aug 
1;60(4):351–8. 

11. Lijfering WM, Ten Kate MK, Sprenger HG, van der Meer J. Absolute risk of venous and arterial thrombosis in HIV-
infected patients and effects of combination antiretroviral therapy. J Thromb Haemost JTH. 2006 Sep;4(9):1928–
30. 

12. Sattler F, HE J, LETENDRE S, WILSON C, SANDERS C, HEATON R, et al. Abdominal Obesity Contributes to 
Neurocognitive Impairment in HIV Infected Patients with Increased Inflammation and Immune Activation. J 
Acquir Immune Defic Syndr 1999. 2015 Mar 1;68(3):281–8. 

13. Tebas P, Powderly WG, Claxton S, Marin D, Tantisiriwat W, Teitelbaum SL, et al. Accelerated bone mineral loss in 
HIV-infected patients receiving potent antiretroviral therapy. AIDS Lond Engl. 2000 Mar 10;14(4):F63-67. 

14. Lewden C, Chene G, Morlat P, Raffi F, Dupon M, Dellamonica P, et al. HIV-infected adults with a CD4 cell count 
greater than 500 cells/mm3 on long-term combination antiretroviral therapy reach same mortality rates as the 
general population. J Acquir Immune Defic Syndr 1999. 2007 Sep 1;46(1):72–7. 

15. Arias E, Xu J. United States Life Tables, 2016. National Vital Statistics Reports; 2019 p. 68(4): p. 1-66. 
16. Duran S, Spire B, Raffi F, Walter V, Bouhour D, Journot V, et al. Self-reported symptoms after initiation of a 

protease inhibitor in HIV-infected patients and their impact on adherence to HAART. HIV Clin Trials. 2001 
Feb;2(1):38–45. 

17. Tremblay G, de Chantal M, Forsythe A, Marsolais C. EGRIFTA® Visual Analog Scale (VAS) Utility Assessment and 
Value Demonstration in Lipodystrophy. Purple Squirrel Economics; 2019. 

18. Sullivan PW, Ghushchyan V. Preference-Based EQ-5D index scores for chronic conditions in the United States. 
Med Decis Mak Int J Soc Med Decis Mak. 2006 Aug;26(4):410–20. 

19. Ekman M, Berg J, Wimo A, Jönsson L, McBurney C. Health utilities in mild cognitive impairment and dementia: a 
population study in Sweden. Int J Geriatr Psychiatry. 2007 Jul;22(7):649–55. 

20. Lundberg L, Johannesson M, Isacson DGL, Borgquist L. Health-state utilities in a general population in relation to 
age, gender and socioeconomic factors. Eur J Public Health. 1999 Sep 1;9(3):211–7. 

21. Marra F, Marra CA, Sadatsafavi M, Morán-Mendoza O, Cook V, Elwood RK, et al. Cost-effectiveness of a new 
interferon-based blood assay, QuantiFERON-TB Gold, in screening tuberculosis contacts. Int J Tuberc Lung Dis Off 
J Int Union Tuberc Lung Dis. 2008 Dec;12(12):1414–24. 

22. Guertin JR, Feeny D, Tarride J-E. Age- and sex-specific Canadian utility norms, based on the 2013–2014 Canadian 
Community Health Survey. CMAJ. 2018 Feb 12;190(6):E155–61. 

23. Najafzadeh M, Andersson K, Shrank WH, Krumme AA, Matlin OS, Brennan T, et al. Cost-effectiveness of novel 
regimens for the treatment of hepatitis C virus. Ann Intern Med. 2015 Mar 17;162(6):407–19. 

24. Fryback DG, Dunham NC, Palta M, Hanmer J, Buechner J, Cherepanov D, et al. US norms for six generic health-
related quality-of-life indexes from the National Health Measurement study. Med Care. 2007 Dec;45(12):1162–
70. 

25. Cornely OA, Watt M, McCrea C, Goldenberg SD, De Nigris E. Extended-pulsed fidaxomicin versus vancomycin for 
Clostridium difficile infection in patients aged ≥60 years (EXTEND): analysis of cost-effectiveness. J Antimicrob
Chemother. 2018 01;73(9):2529–39. 

This presentation is the intellectual property of the author/presenter. Contact them at mdechantal@theratech.com for permission to reprint and/or distribute.

► Regarding included clinical events, three types of health consequences were
linked to HIV-associated lipohypertrophy: chronic disease (e.g., diabetes
mellitus type 2 [DM2], hypertension, mild cognitive impairment,
osteoporosis), acute events (e.g., myocardial infarction, stroke, venous
thromboembolism), and HIV treatment non-adherence (linked to HIV
transmission, HIV resistance, tuberculosis (TB), hepatitis C virus (HCV), and
sepsis).

► Comparators: tesamorelin treatment or SoC, including lifestyle
modifications, nutrition, and physical activity.

► Perspective: US private drug plans.

► Costs: all cost data were inflated to 2019 US dollars using the Bureau of
Labor Statistics Consumer Price Index for medical care.

► Model population: hypothetical patient population 18 to 65 years of age,
with average age in the model at baseline at 45, similar to patients in the
tesamorelin clinical trials.

► Time horizon: 30 years. Discount rate: Both costs and benefits were
discounted at 3.0% per year.

HIV-associated Lipohypertrophy

Objective: This cost utility analysis of tesamorelin in 
patients with lipohypertrophy examined the costs and 

outcomes in terms of quality-adjusted life years (QALYs) 
from a US private drug plan perspective.

► HIV-associated lipohypertrophy can be linked to the development of serious
metabolic disturbances, including hyperlipidemia, insulin resistance, and
hyperglycemia.(3)

► The resulting increase in visceral abdominal fat is linked with an increase in
cardiovascular disease (CVD) risk factors, 5-year all-cause mortality, and
development of non-alcoholic steatohepatitis (NASH).(4)

► The risk associated with lipohypertrophy is significant and requires
treatment to avoid development or progression of metabolic diseases.

Disease Burden

► Data about management of lipohypertrophy with lifestyle changes, eg, diet
and exercise are inconsistent.(2)

► Various medications have been investigated for their effects on HIV-
associated lipohypertrophy, but other than EGRIFTA SVTM (tesamorelin for
injection), none have been approved by the FDA for this use.

Unmet Need and Current Standard of Care
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► For year 2 and beyond, three health states were assumed: stable (patient
continues treatment), SoC/discontinuation (discontinuation rate from
patient-level clinical data was applied), and death. Patients were assigned to
a new health state every year.

Technical Assumptions

► Complete and partial response rates in the tesamorelin clinical trial were
68.4% and 31.6%, respectively.

► Based on published literature, relative risks for patients with HIV-associated
lipohypertrophy vs general healthy population were identified for each
clinical event (Table 1).

Model Parameters

► Relative risk of mortality was assumed as 2.5 for HIV patients with CD4 cell
count ≥500 cells/mm3.(14) Natural mortality, based on CDC National Vital
Statistics Reports, was used to produce the HIV patient mortality by applying
the relative risk in the model.(15)

► The prevalence of lipohypertrophy-related clinical events in complete
responders with tesamorelin was obtained from the National Center for
Health online data bank and a literature review. The prevalence of events
with SoC was derived by multiplying complete responder prevalence by
relative risk. Prevalence with tesamorelin was calculated as follows:

Complete responder prevalence × 68.4% + partial responder prevalence × 31.6%

❖ Finally, the prevalence of lipohypertrophy-related clinical events in partial
responders was taken as the average of SoC and tesamorelin.

► Prevalence rates for TB, HCV, and sepsis were derived from published
literature. The non-adherence rate secondary to lipohypertrophy (22.9%)
was applied to calculate the final values used in the model.(16)

Limitations

► Table 1: Relative risks of clinical events

Clinical effectiveness

Utilities

► The incremental utility of responders in the tesamorelin group vs SoC was
employed to calculate QALYs gained, due to the difference in treatment
response in both groups. Tremblay et al. reported this value as 0.0725
(95%CI, -0.0095; 0.1546).(17)

Costs

► Drug costs: The price of tesamorelin was $5,300/box of 60 × 1-mg vials (30-
day supply) for an annual cost of $63,600/patient. Since the comparator,
SoC, was based on routine exercise, it was assumed to bear no drug cost.

► Acute events costs like stroke were costed using a one-time cost. Low and
high-estimated costs were provided for each of these diseases from a review
of published literature. According to physician interviews conducted for the
validation of this study, a weighted average of these two costs was assumed.

► Chronic disease costs: Considering the nature of chronic diseases, time-
dependent health severity states were used to assign severity related costs
(mild, moderate, or severe), based on published data.

► HIV treatment non-adherence events (failure to properly receive the full
dosage of the HIV drugs) may cause severe health conditions such as
increasing the risk of HIV transmission, HIV resistance, TB, HCV, and sepsis. In
the base case analysis, costs of HIV transmission and first and second HIV
resistance were assumed as zero.

Net-benefit approach

Sensitivity analysis

► The results from the tornado diagram were relatively consistent with the
base case findings, thereby validating those results. The ICER was most
sensitive to variations in the relative risk of osteoporosis, utility of responder,
and discontinuation penalty (utility, costs).

Scenario analysis

► By increasing the model’s time horizon, the ICER decreased from
$166,680/QALY at 10 years to $77,908/QALY at 30 years (base case). The
ICER was lower for patients age 20 years than those age 45 years in the base
case ($59,858 vs $77,908). Exclusion of discounting (utilities and costs),
discontinuation penalty, and mortality decreased the ICER to $38,552,
−$83,376, and $54,984, respectively. The base case analysis did not include
costs of HIV transmission and resistance. By including these costs, the ICER
significantly decreased to −$202,136/QALY.

► The PSA demonstrated tesamorelin was cost-effective over SoC in most
simulations at any threshold >$72,682/QALY.
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Cost-effectiveness plane

► A cost-effectiveness plane (Figure 3) describes the results of the probabilistic
sensitivity analyses (PSAs). Based on this analysis, an average 0.5967 QALYs
were gained with tesamorelin vs SoC (95% CI 0.49, 0.72). At an average
incremental cost of $41,618 (95% CI −$5,257, $80,037), the resulting average
ICER was $69,746 (95% CI −$8,534, $150,293). At willingness-to-pay
thresholds of $50,000, $100,000, and $150,000, the probability of
tesamorelin being cost effective was 29.5%, 71.8%, and 94.9%, respectively.
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► A cost-utility analysis based on a hybrid model made of a decision tree
followed by a long-term Markov model was constructed to estimate the
cost-effectiveness of using tesamorelin vs SoC in HIV-associated
lipohypertrophy.

► In the model, the clinical efficacy of tesamorelin, which was evaluated in two
multicenter double-blind randomized clinical trials, translated into QALYs
gained when compared to SoC in the base case analysis.

► Over a 30-year model time horizon, the base case cost-utility analysis found
a greater QALY gain (0.59) and a higher overall cost ($46,123) with
tesamorelin. The ICER of tesamorelin vs SoC was $77,908/QALY. The three
main cost drivers were prevention of DM2, HCV, and osteoporosis. QALY gain
was primarily impacted by the utility values of responders, HCV, and DM2.

► Sensitivity analyses were generally consistent with base case findings. The
deterministic sensitivity analysis showed the stability of ICER in most input
variations, with ICERs being most sensitive to variations in the relative risk of
osteoporosis and responder’s utility. The PSA found that tesamorelin was a
reasonably efficient use of resources, with 71.8% of simulations showing
tesamorelin as cost-effective at a $100,000 threshold. The net-benefit
approach showed tesamorelin to be cost effective over SoC >50% of the time
at any threshold >$72,682. This rate rose to 95% when considering a
threshold of $150,293.

► The most important limitation is that no clinical study has demonstrated the
long-term cardiovascular safety and outcomes of tesamorelin treatment.
Each study lasted for 54 weeks, so the response and discontinuation from
this trial were used to extrapolate long-term response to treatment and
discontinuation. A few assumptions were used to calculate the costs where
no data were available, which increases the uncertainty in the results.
Another limitation was the source of several utilities used in the model.
Some of the utility costs used were based on the broader population and
were not specific to patients with HIV-associated lipohypertrophy. In
addition, indirect costs (including lost productivity) were not included in the
analysis. Since tesamorelin had only minor to moderate adverse events, no
adverse event cost was considered.

Base case cost-utility analysis

► Over a 30-year horizon, the incremental cost and QALYs gained by
tesamorelin treatment vs SoC were $46,123 and 0.5920 respectively, which
provided an incremental cost effectiveness ratio (ICER) of $77,908/QALY.
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DM2 0.737 (18) 0.754 0.766 0.030
HTN 0.747 (18) 0.759 0.768 0.021
MI 0.731 (18) 0.751 0.765 0.034

Stroke 0.719 (18) 0.746 0.763 0.044
VTE 0.734 (18) 0.753 0.766 0.032
MCI 0.662 (19,20) 0.717 0.754 0.093

Osteoporosis 0.754 (18) 0.763 0.769 0.015
HIV transmission 0.736 (17) 0.754 0.766 0.030
1st HIV resistance 0.707 (17) 0.739 0.761 0.055
2nd HIV resistance 0.707 (17) 0.739 0.761 0.055

TB 0.659 (21,22) 0.716 0.754 0.095
HCV 0.460 (23,24) 0.616 0.722 0.263

Sepsis 0.601 (25) 0.686 0.745 0.144
DM2: Diabetes mellitus type 2; HCV: Hepatitis C; HIV: Human immunodeficiency viruses; HTN: Hypertension; MCI: Mild 

cognitive impairment; MI: Myocardial infarction; TB: Tuberculosis; VTE: Venous thromboembolism

► Table 2: Calculation of incremental utilities (tesamorelin vs. SoC)

Clinical event in lipohypertrophy Relative risk SE Sources

DM2 4.34 0.05 (3)

HTN 2.19 0.04 (8)

MI 1.26 0.07 (9) 

Stroke 1.40 0.13 (10)

VTE 1.30 0.66 (11) 

MCI 2.05 0.07 (12)

Osteoporosis 2.19 0.79 (13) 

DM2: Diabetes mellitus type 2; HCV: Hepatitis C virus; HTN: Hypertension; MCI: Mild cognitive impairment; MI: Myocardial 

infarction; SE: Standard error; TB: Tuberculosis; VTE: Venous thromboembolism

► In November 2018, tesamorelin (EGRIFTA SVTM) was approved by the US
Food and Drug Administration (FDA) to reduce excess abdominal fat in HIV-
infected patients with lipohypertrophy.(5)

Tesamorelin for Injection

► Tesamorelin has been studied in two phase 3, randomized,
placebo-controlled studies (Study LIPO-010 and LIPO-011).(6,7)

► Tesamorelin is a human growth hormone-releasing factor
(GHRF) analog. GHRF stimulates the synthesis and physiologic
pulsatile release of endogenous growth hormones (GH).

► This study utilized a hybrid model composed of a decision-tree followed by a
long-term Markov model. At treatment initiation, patients either started
tesamorelin or standard of care (SoC). Patients discontinued the assigned
treatment if no positive response occurred after 6 months. The model
assumed that after 1 year, patients fell into one of the following health state
categories: complete responder, partial responder, SoC/discontinuation
(patient stops receiving tesamorelin and starts treatment with SoC), death.

Model Design and Health States

► Both studies were conducted in HIV-infected patients with
lipohypertrophy, consisting of 26-week randomized main phases and
subsequently re-randomized 26-week extension phases.(2,6,7)

Visceral
abdominal fat

Tesamorelin is the first FDA-approved drug for the treatment of HIV-
associated lipohypertrophy. This cost utility analysis found that incremental
cost and QALYs gained by tesamorelin treatment versus SoC were $46,123
and 0.5920, respectively, yielding an ICER of $77,908/QALY. Tesamorelin is an
efficacious and cost-effective treatment for lipohypertrophy.

Conclusion


